Sphingosine inhibition of agonist-dependent secretion and activation of human platelets implies that protein kinase C is a necessary and common event of the signal transduction pathways.
Sphingosine is a potent inhibitor of [3H]phorbol dibutyrate binding and protein kinase C activity in vitro and in human platelets (Hannun, Y., Loomis, C., Merrill, A., and Bell, R. (1986) J. Biol. Chem. 261, 12604-12609). Preincubation of platelets with sphingosine resulted in the inhibition of platelet secretion and second phase aggregation in response to ADP, gamma-thrombin, collagen, arachidonic acid, and platelet activating factor. Sphingosine did not affect the initial shape change of platelets or the first phase of aggregation in response to these agonists. Ristocetin-induced platelet agglutination was not affected by sphingosine. Sphingosine inhibition of secondary aggregation (secretion and second phase aggregation) was overcome by phorbol dibutyrate and by the cell-permeable protein kinase C activator, dioctanoylglycerol. Furthermore, platelet secretion and irreversible aggregation were induced by protein kinase C activators in platelets that had been "primed" to undergo initial shape change and first phase aggregation by low concentrations of agonists. These results suggest that protein kinase C activation is a necessary component in the signal transducing pathways that lead to platelet activation. Higher concentrations of agonists, however, induced irreversible aggregation and partial secretion in the presence of sphingosine, suggesting the existence of protein kinase C-independent pathways for platelet activation. These results demonstrate the utility of sphingosine as a pharmacologic tool in probing the role of protein kinase C in signal transduction.